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LEXICON BASED SYSTEMS AND METHODS
FOR INTELLIGENT MEDIA SEARCH

BACKGROUND

1. Field of Disclosure

The present disclosure generally relates to a media search
and retrieval system, and, more particularly, to systems and
methods for rapid retrieval of searched media files that uses a
first database containing suggested search terms and associ-
ated pointers to media files in a second database for autocom-
pleting user requests.

2. Brief Description of Related Art

Presently, many multimedia databases are available on the
Internet. These databases are often used by users around the
world for searching multimedia files. Many challenges exist
in the field of media searching. The first challenge is the
difficulty of locating a media file in a large and varied collec-
tion of multimedia files. The second challenge is the speed of
locating a specific multimedia file in a large database of
multimedia files. A number of retrieving systems have been
established that are unable to meet these challenges. Typi-
cally these systems include mechanisms that perform a search
by designating a name of a file (cat.jpg) or an image number
(cat001.jpg). These systems either perform a keyword search
(asearch using a keyword assigned to each image in advance)
or perform a full text search (a search using an arbitrary term
included in the content of the media files). These text query
based search systems also require an operation of designating
a scope of a search, and often result in causing an enormous
amount processing overhead.

For performance enhancement, classical image retrieval
systems have been focused on the features of data extraction
and selection, data representation and similarity measures. In
recent years, some commercial products and experimental
prototype systems have been successfully developed, includ-
ing but not limited to: QBIC, Photobook, Virage, Visualseek,
Netra and Simplicity. In the aforementioned systems, the time
required for media file retrieval is primarily dependent upon
database size. Thus, these systems are not suitable for large,
multimedia based commercial applications. Using the afore-
mentioned systems for searching large media file databases
may be cost prohibitive. For example, keyword-based media
retrieval systems may find correspondences by matching key-
words from a user input to the keywords that have been
manually associated with the images in the database. How-
ever, in these systems, searching media files that do not have
appropriate keywords associated with them can be extremely
difficult. For example, if the keywords are inaccurate search-
ing and finding the media files can be made extremely diffi-
cult. Often “relevance feedback” techniques utilizing user
feedback to understand the relevance of selected exemplary
media files are employed to search such media files and to
reduce inter alia searching time.

Keywords-based image retrieval systems generally find
correspondences by matching keywords from a user input to
the keywords that have been manually attached to the images
in the database. However, some images may not have appro-
priate keywords to describe themselves and therefore the
image search can be seriously affected. One solution is to
apply “relevance feedback™ techniques that utilize user feed-
back to gain an understanding as to the relevance of selected
exemplary images and hence reduce possible errors or redun-
dancy. For example, U.S. Pat. No. 7,181,678 (2007) teaches a
method of using a Bayesian classifier technique to determine
the distribution of the query space for positive hits, using
feedback information to update each iteration in order to
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2

improve searching results accuracy. The major drawback of
this method sacrifices searching speed as the level of compu-
tation increases with each iteration. Eigenvalue and spectral
clustering methods, such as those taught by U.S. Pat. No.
6,763,137 (2004), teach rapid image searching using eigen-
values and clustering or grouping of objects for recognition
purposes. Although the eigenvalue systems run relatively fast,
they may compromise media retrieval accuracy. Graph based
clustering methods such as those taught by U.S. Pat. No.
7,113,944 (2006), store images in a hybrid matrix, which in
turn is clustered by a content-based clustering algorithm,
where vector represents an image in the hybrid matrix. For
each image in the matrix, a log-based document is con-
structed and stored in the hybrid matrix. Although this meth-
odology has better media file retrieval accuracy, using this
methodology may have an adverse impact on speed and effi-
ciency of the media searches.

Media search user interfaces typically include an input
box, a search button (can also be a “submit™ or “go” button)
and a display area. Searchers enter a search term in the input
box, and click on the search button before search results are
displayed on the display area of the user interface. Frequently,
while searchers are entering a search term, search engines
may present a drop down list of prospective search terms to
help searchers define a search term. Searchers often select
search terms from the presented list, click on search button,
and review the results produced by the selected search term.
During the search process, unless the selected search term
produces the intended result, typically searchers move on to
select a different search term. Generally a progressive search
term selection process starts at a coarse phase, when user
enters a partial search term, and finally leads to a refinement
phase, where searcher is satisfied with the result produced by
the selected search term. Typically, as searchers experiment
with search terms, searchers may have to select a search term,
click on a “submit” or “go” button and wait to see the results
generated by the selected search term. In other words, even
though searchers are able to view a dropdown list of possible
search terms while searchers are entering a search term,
searchers are unable to view the search results produced by a
prospective search term before clicking on the “submit” or
“go” button.

Currently available methods allow a user to search and
retrieve media files. However, the conventional methods do
not provide high processing speed, optimum use of storage
space and cost efficient structure that supports rapid searching
and accurate retrieval of media files. Accordingly, there is a
need for an improved systems and methods supporting rapid
search and accurate retrieval of the media files.

BRIEF SUMMARY

By way of introduction only, the present invention provides
methods and systems for rapid retrieval of searched media
files. The methods and systems may include maintaining a
first database comprising a media file set and descriptive
terms associated with the media file set, maintaining a second
database comprising a set of lists, each list comprising a list
designation, suggested search terms and pointers associated
with the suggested search terms, wherein the pointers point to
media file sets in the first database. Upon receiving a search
request from a user interface, a list in the second database is
detected, wherein the associated list designation of the
detected list begins with the received search request, each
suggested search term in the detected list is processed in the
following manner: a pointer associated with the suggested
search term is identified, and using the identified pointer, the
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media file set and the descriptive terms associated with the
suggested search term are retrieved from the first database,
and displayed on the user interface.

The foregoing discussion of the preferred embodiments
has been provided only by way of introduction. Nothing in
this section should be taken as a limitation of the claims,
which define the scope of the invention.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

FIG. 1 illustrates a state diagram showing operations per-
formed in the processing a user search request;

FIG. 2 illustrates a state diagram showing operations per-
formed in the processing a set of suggested search terms;

FIG. 3 is a screen shot of the user interface displaying
search results of the disclosed search method;

FIG. 4 is a block diagram illustrating attributes of a first
database and a second database;

FIG. 5 is a state diagram showing operations performed in
the processing different media types using an autocomplete
data file;

FIG. 6 is a flow chart indicating manner in which media
type M and language [. may be processed by the disclosed
method;

FIG. 7 is a flow chart depicting manner in which each
suggestion S in the list of suggestion may be processed by the
disclosed method;

FIG. 8 is a block diagram of the components associated
with the disclosed electronic search system;

FIG. 9 illustrates a screen shot of the user interface result-
ing from the searcher entering the partial search term “har”;
and

FIG. 10 illustrates a screen shot of the user interface result-
ing from the searcher entering the partial search term “hardd”.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present disclosure describes computer implemented
systems and methods, that may utilize an algorithm, for use in
a graphical user interface employing efficient search strate-
gies for conducting a media file search. In addition to display-
ing search results rapidly, the disclosed method also presents
search results in a visually pleasing format. The disclosed
method encourages users to experiment with several possible
alternative search terms before designating a search term.

One disclosed method of the present invention conducts
rapid media searches by dividing image search processing
load between a client and a server. This technique addresses
users need for conducting an instantaneous media search. A
set of search results is pre-computed on the server side, and
sent to the client. The client then displays the search results on
the user interface. This distribution of work between the client
and the server not only minimizes the client side work load,
but also results in rapid search of the desired media files. In
one embodiment, the server may generate multiple sets of
search results such as target search results sets, related search
results sets, synonymous search results set and the like. Based
on the user preferences and configuration, the server may
send one or more of the generated search result sets to the
client.

In another embodiment, the disclosed system pre-gener-
ates media search results by maintaining a first database com-
prising a media file set and descriptive terms associated with
the media file set, a second database comprising a plurality of
lists, each list comprising a list designation, an alphabetized
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set of pre-computed suggested search terms and a set of
associated pointers. The set of associated pointers in the sec-
ond database is configured such that for each suggested
search term in the list, the associated pointer points to the
media file set in the first database that represents the sug-
gested search term. The method iteratively receives a search
request entered by a user via a user interface until the user
concludes the search request submission.

The method queries the second database to detect the list,
wherein the associated list designation of the list begins with
the received search request. Next, the method identifies the
set of suggested search terms in the detected list, and for each
suggested search term in the identified set of suggested search
terms, the method identifies a pointer associated with the
suggested search term from the set of associated pointers in
the detected list. Then, using the identified pointer, the
method retrieves the media file set and the descriptive terms
associated with the suggested search term from the first data-
base and dynamically updates the user interface by displaying
the retrieved media file set and the descriptive terms associ-
ated with the suggested search term on the user interface.

As discussed above, conventional search systems have a
one stop process where search results are displayed upon a
user entering a search term and clicking on the search button.
Unlike many existing media file search systems, search term
selection of the disclosed system is not a one step process. In
contrast, the disclosed search system proposes progressive
search term selection, which begins with a generic/partial
search term, based on which the system dynamically pro-
poses many alternative search terms and representation of
media files associated with the proposed search terms.

Referring now to the drawing, this feature of the disclosed
method is illustrated in FIG. 9 and FIG. 10. A searcher using
the disclosed method is attempting to locate media files that
are related to term “hard drive”” Now referring to FIG. 9,
where a searcher has started entering, but has not completely
entered search term “hard drive” in the input box 906 on the
user interface 900. The partial search term displayed in the
input box 906 is “har” and the suggested search terms dis-
played in the drop down list 908 are hard hat, harvest, har-
mony, Harley Davidson, Harry Potter, Harley, and hardware.
It is noted that the images 904 displayed below the partial
search term “har” in the input box 906 are the images that are
related to search term “hard.” The images 904 are displayed
while the searcher is in the process of entering the partial
search request. It is appreciated that images 904 are displayed
without the searcher clicking on search button 902.

Now referring to FIG. 10. FIG. 10 illustrates a screen shot
of the user interface 1000 as the searcher concatenates the
next two characters to the partial search term “har” in the
input box 1006. The partial search term now reads “hardd”
and suggested search terms displayed in the drop down list
1008 are hard drive and hard disk. Consequently, the images
1004 displayed below the partial term “hardd” in the input
box 1006 are the images that are related to terms hard drive
and hard disk. Images 1004 are displayed without the
searcher clicking on the search button 1002. Thus, searchers
are able to view alternative suggested search terms along with
media file representation of the alternative suggested search
terms before clicking on the search button. Having a dynamic
user interface that represents not only the alternative sug-
gested search terms but also indication of media files repre-
senting the alternative suggested search terms leads to more
rapid and accurate searching of pertinent media files.

Referring now to FIG. 1, which is a state diagram showing
various operations performed in processing a user search
request.
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FIG. 1 describes a method for rapid retrieval of searched
media files. At block 100, a first database containing a media
file set and a set of descriptive terms associated with the media
file set is maintained. At block 102, a second database com-
prising a plurality of lists, each list comprising a list designa-
tion, an alphabetized set of pre-computed suggested search
terms, and a set of associated pointers is maintained. The set
of associated pointers is configured such that for each sug-
gested search term in the list, the associated pointer points to
the media file set in the first database that is associated with
the suggested search term. An exemplary layout of a first
database and a second database is illustrated in FIG. 4.

Notably, both the first database and the second database
have an ability to hold an enormous amount of data. A large
number of media files of various types, including but not
limited to, digital images, photographs, video and vector
drawings can be stored in the first database. Alternatively, the
disclosed method may store a number of other types of media
files known in the art in the first database. While conventional
media search systems may offer huge databases containing a
large number of media files for conducting media file
searches, unlike the disclosed method, the conventional
search systems are often unable to offer accurate and speedy
media file searches. The relationship between the first data-
base and the second database is described in detail in con-
junction with FIG. 4.

Now referring to FIG. 4 illustrating an example of a first
database and a second database. The first database 411 is
linked to the second database 409. The second database 409
may include a counter 401 that identifies a record from a
number of records in the second database 409. In the illus-
trated example, the second database 409 contains N number
of records. Each record in the second database 409, has an
associated list designation 403. List designation 403 canbe an
alphanumeric string representing a partial search term or a
complete search term. For example, second database 409
contains a first record where the list designation 403 is “C”, a
second record where the list designation 403 is “Ch” and Nth
record where the list designation 403 is “Church”” For each
list designation 403, second database 409 includes at least one
corresponding suggested search term 405. Words are
arranged in the list designation field 403 of the second data-
base 409 in an alphabetical manner. Due to space constraints,
all of the entries starting with string “Church” are not shown
in the second database 409, but typically, if the list designa-
tion 403 is “Church” for Nth record in the second database
409, then the following words may appear in the list desig-
nation field 403 of (N+1) position of the counter 401: church-
state, church bench, church dome, church goer, church going,
church haw, Churchill etc. A drastic shift in the scope of a
search resulting from a slight change in the user input is
illustrated above in conjunction with FIG. 9 and FIG. 10.

For each list designation 403, a set of suggested search
terms 405 is listed in the second database 409. The set of
suggested search terms 405 may contain one or more search
terms, for example seven suggested search terms 405 are
listed for the Nth record in the second database 409. Each
suggested search term of the suggested search terms 405 has
an associated pointer 400 that points to a media file set con-
taining media files that represent the given suggested search
term. It will be appreciated that pointer 400 pointing to
address 1 (address 1 is located in the first database 411),
where an image of church is stored, appears three times in the
second database 409, where list designation 403 is “C”, “CH”
and “Church.” This redundancy facilitates faster searching of
media files. Thus far, the conventional media search systems
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were unable to benefit from this redundancy due to prohibi-
tively high costs of electronic storage space.

In one embodiment of the disclosed method, there are 4
media-type indexes, each with 900,000 search prefixes lead-
ing to 180,000 different result sets, comprising a total of 2
million photos and using 4 GB of RAM. The programming
language and underlying operating system automatically
handles load across multiple CPUs and available RAM
memory. This approach in fitting all records into physical
memory to maximize speed was not possible in the past.
Presently, higher capacity hardware has become available at
very affordable cost, which greatly supports the implementa-
tion of the disclosed method.

The media files associated with the suggested search terms
405 are located in the first database 411. The first database
411 may include an address 406, where a media file set 402 is
stored. The first database 411 also includes description 407,
which describes the associated media file set 402. The use of
list designation 403, suggested search terms 405, pointers 400
in the second database 409 and address 406, media file set 402
and description 407 in the first database 411 is illustrated in
FIG. 4.

In one embodiment, the method may maintain a second
database comprising a set of search terms that are related to
the term searched by the user. Thus, the second database
comprising a plurality of lists, each list comprising a list
designation, an alphabetized set of pre-computed related
search terms, and a set of associated pointers is maintained.
The set of associated pointers is configured such that for each
related search term in the list, the associated pointer points to
the media file set in the first database that is associated with
the related search term.

Inthis embodiment, a first database comprising a first set of
records, each record comprising a media file set and a set of
descriptive terms associated with the media file set may be
maintained. Optionally, the first database may store the media
files from highest to lowest degrees of popularity. In other
words, if a media file set is related to a popular search term,
the media file set is stored at a preferred location in the list.
Alternatively, if a media file set is related to least popular
search term, then the media file set is stored at a least preferred
location in the list.

Inthis embodiment, upon receiving the user search request,
the method may query the second database to detect the list,
wherein the associated list designation of the list is identical
to the received search request. Next, the method may identify
the set of related search terms in the detected list, and for each
related search term in the identified set of related search
terms, the method may identify a pointer associated with the
related search term from the set of associated pointers in the
detected list. Then the method may query the first database
using the identified pointer to retrieve the media file set and
the descriptive terms associated with the related search term,
and may dynamically update the user interface by displaying
the retrieved media file set and the descriptive terms associ-
ated with the related search term on the user interface.

In one embodiment, the retrieved media file set and the
descriptive terms associated with the related search term are
displayed on the user interface after sorting the search results
by popularity of the search results. In that, an image associ-
ated with most popular search term is displayed at a most
preferred location of the user interface and an image associ-
ated with least popular search term is displayed at a least
preferred location of the user interface. In another embodi-
ment, the method may store in the second database an alpha-
betized set of pre-computed synonymous search terms, per-
form search and display results for synonymous search terms.
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In another embodiment, the method simultaneously dis-
plays a set of thumbnail images of the retrieved media file set
and the descriptive terms associated with the related search
term on the user interface. In another embodiment, the
method may dynamically display thumbnail images of the
retrieved media file set and the descriptive terms in a main
viewing area ofthe user interface, and simultaneously display
a list of related terms in a drop down list format on the user
interface. In yet another embodiment, depending upon a user
configuration, a set of priorities for searching media files in a
specific format may be defined. A user, for example, may set
a high priority for 3D images than for video media or photo-
graphs. Accordingly, 3D images are searched first, and dis-
played first, if 3D images are available. Video media or pho-
tographs are searched only if 3D images are not available for
the searched term.

Now referring back to FIG. 1. At block 104, the method
iteratively receives a search request entered by a user via a
user interface. Then, each received search request is parsed to
determine a type of media the user is seeking to search. It is
noted that the method iteratively receives a search request
from a user. The user input may be in the form of a keystroke
entered on the user interface or a media file representation
being selected on the user interface. A keystroke can be an
alphanumeric character entered by the user in the search box
located on the user interface. Alternatively, the keystroke may
also be a click event, where a user may click on an icon/
thumbnail representation of a media file displayed on the user
interface. A new page displaying the image represented by the
clicked icon is launched in a new window. Then user may
perform many actions such as the user may download the
image, add the image to the saved images file or view image
details.

Further, keystroke can also be user clicking on a link “more
like this” situated next to an icon/thumbnail representation of
a media file. When user clicks on “more like this link” a new
search is automatically conducted without user entering any-
thing in the search box, and result for the new search are
displayed in the subsequent page. Notably, the suggested
term associated with the link “more like this” appears in the
search box on the results page.

In one embodiment, the method returns search results con-
taining a large number of media files stored in the first data-
base with every keystroke entered by the user. In other words,
for each character represented by the keystroke entered by the
user, the method (1) pre-generates a list of suggested search
terms and (2) retrieves media files associated with the sug-
gested search results.

After receiving the first search request communicated via
the keystroke, the method may determine whether the search
request is a partial search term or the user has clicked on an
icon displayed on the user interface. In the preferred embodi-
ment of the present disclosure, the search request entered by
the user is a partial search term, and by merely entering the
partial search term, the method provides a suggested comple-
tion of search request. Accordingly, a possibility exists that a
subsequent keystroke may completely change a scope of a
search. For example, until a user enters keystroke represent-
ing letter “1” after search term “church” the scope of search
may shift from church related terms to terms related to
Churchill, such as Churchill Downs, Churchill quotes,
Churchill history etc.

Thereafter, the method may determine if the user has con-
cluded the search request submission at block 106. If the user
has concluded the search request submission at block 106,
then the method may exit at block 114. Alternatively, if the
user has not concluded the search request submission, then
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the method may proceed to block 108. At block 108 the
second database is queried to detect the list corresponding to
the received search request. In other words, for each received
search request, the second database is searched to detect the
list, whose associated list designation begins with the
received search request. For example, if at the user interface,
the user enters text string “church” as the search request, a list
whose associated list designation begins with word “church”
are identified. This list may contain suggested search terms
such as: “church icon,” “church tutoring,” “church interior,”
“church service,” “church group,” and “church wedding.”
This concept is further described in detail in conjunction with
FIG. 3.

In one embodiment of the present disclosure, the method
observes and keeps track of the user idiosyncrasies. In addi-
tion to considering each keystroke entered by the user, the
method also considers the user profile before presenting sug-
gested search terms. Thus, in addition to considering a pre-
computed list of suggested search terms, the disclosed
method also considers user profile and presents suggested
search terms to the user based on user idiosyncrasies. The
disclosed method may consider user idiosyncrasies including
but not limited to user’s sex, age, profession, social affiliation,
financial status, and purchase habits etc.

At block 110, the set of suggested search terms in the
detected list is identified. In the aforementioned example, the
list of suggested search terms may include six terms: church
icon, church tutoring, church interior, church service, church
group, and church wedding. Thereafter, at block 112, each of
the six suggested search terms are processed. The details of
the search term processing are described in detail in conjunc-
tion with FIG. 2. Upon completing the processing of each of
the suggested search terms at block 112, the method returns to
block 104. If the user has not concluded the search request
submission at block 106, then the method proceeds to block
108. Alternatively, if the user has concluded the search
request submission at block 106, then the method exits at
block 114.

FIG. 2 is a state diagram showing operations performed in
processing the suggested search terms at block 112 in FIG. 1.

At block 202, the method may determine whether all of the
search terms in the set of suggested search terms are pro-
cessed. If the method determines that all of the search terms in
the set of suggested search terms are processed, then the
method may exit at block 210. Otherwise, if the method
determines that all of the search terms in the set of suggested
search terms are not processed, then the method may proceed
to block 204. The method may begin processing the next
suggested search term by querying the second database to
identify, from the set of associated pointers in the detected
list, a pointer associated with the next suggested search term
at block 204. Then the first database is queried using the
identified pointer to retrieve the media file set and the descrip-
tive terms associated with the next suggested search term at
block 206. Subsequently, at block 208, the retrieved media
file set and the descriptive terms associated with the next
suggested search term is displayed on the user interface. In
the preferred embodiment, multimedia representations of the
next suggested search term displayed on the left side of the
user interface and thumbnail images of additional search term
suggestions are displayed on the right side of the user inter-
face.

The disclosed method and system omits some of the ele-
ments in the existing media search systems in order to sim-
plity the media searching, without sacrificing the associated
searching capabilities. For example, in the existing media
search systems, a user may start searching for a media file,
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and subsequently, the user may realize that a different word
positioned at the beginning of the search request might have
been more effective. User of a traditional media search sys-
tem typically comes to this realization after sequentially
entering several queries and after reviewing the results each
of several queries. In contrast, the disclosed method provides
a visual representation of results from other potential search
queries on the very first page load. This saves the valuable
system and human resources required for both entering sev-
eral queries one after the other and reviewing results of the
several queries.

Typically, creative users who often search for media files
are visual thinkers. Accordingly, media file search results
may be displayed right beneath the listing of the related terms,
so the search results can be quickly reviewed or visually
scanned by creative users. Thus, the disclosed method and
system adds value to the user experience by affording the
ability to view maximum number of images in the pre-allotted
screen space occupied by the user interface. For example, the
disclosed method and system makes it possible to view
twenty times as many images as a user might otherwise see
using the existing media search systems. The ability to
browse more images creates an additional need to make it
easier to save an image for subsequent use. Therefore, the
disclosed method and system introduces the concept of star-
ring images, which is a simple way to keep track of user
experience without having to create a light box.

In the preferred embodiment, a set of thumbnail images of
the retrieved media file set and the descriptive terms associ-
ated with the suggested search term are simultaneously dis-
played on the user interface. The set of thumbnail images of
the retrieved media file set and the descriptive terms associ-
ated with the suggested search term are displayed on a first
designated portion of the user interface and the set of thumb-
nail images of a media file set and a set of descriptive terms
associated with related search terms are displayed on a sec-
ond designated portion of the user interface.

In another embodiment, the retrieved media file set and the
descriptive terms associated with the suggested search term
are displayed after sorting the retrieved media file set accord-
ing to a user defined sorting criteria, wherein the user defined
sorting criteria comprises at least one of the following: cost
associated with the suggested search term, color of images of
the retrieved media file set, and degree of popularity of the
suggested search term. After displaying the multimedia rep-
resentations of the suggested search terms on the user inter-
face, the method returns back to block 202.

At block 202 the method may determine whether all of the
search terms in the set of suggested search terms are pro-
cessed. If the method determines that all of the search terms in
the set of suggested search terms are processed, then the
method exits at block 210. Otherwise, if the method deter-
mines that all of the search terms in the set of suggested search
terms are not processed, then the method proceeds to block
204. This cycle continues until all of the search terms in the
set of suggested search terms are processed. After exiting at
block 210, the method returns to block 104 in FIG. 1.

Now referring to FIG. 3, which is a screen shot of one
embodiment of disclosed search method. This interface dem-
onstrates the functionality of initiating the search by entering
a search request, and displaying the search results.

In particular FIG. 3 illustrates a process of receiving a
search request entered by a user via a user interface, block 104
of FIG. 1. FIG. 3 also depicts the process of displaying the
retrieved media file set and the descriptive terms associated
with suggested search term on the user interface illustrated in
block 208 of FIG. 2.
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FIG. 3 is an illustrative example of one implementation of
the disclosed method. A user input box 332 is provided on the
user interface. A user input can be specified by entering a
search request in the user input box. As described above, the
entered search request can be a partial or a complete search
request. The user interface may have a user configuration
setting where the user may turn the autocomplete feature of
the disclosed method on or off. FIG. 3 is a screenshot of the
disclosed method implementation when the autocomplete
setting is turned on by the user, and when the user enters a
search request for word “church” It is noted that when the
screenshot of FIG. 3 is displayed on the user interface, the
search button 300 may or may not be selected by the user. The
user may specify a type of media file being searched by
selecting one option from the drop down list 304. A number of
other types of media files known in the art may also be
searched using the disclosed invention.

The user interface in FIG. 3 illustrates results generated
when the search request “church” is entered in the user input
box 332. In the drop down search box 328, seven suggested
search terms are being offered as the user enters the search
term “church” they as: “church icon,” “church building,”
“church interior,” “church service,” “church group,” and
“church wedding.” Location 330 on the interface may display
total number of media files retrieved as search result. In this
case, 218,627 files are retrieved for the searched term
“church.” The left two thirds portion of the user interface
displays multimedia images for the searched term “church”.
Images 326 and 322 represent a church icon, image 324
indicates church building, images 314 and 316 depict church
interior, and images 320 and 312 represent church service.
The interface allows the user to view larger size images by
clicking on “view larger” button 318.

FIG. 3 illustrates the preferred embodiment of present dis-
closure, wherein the thumbnail images 308 of the search term
suggestions 302 are displayed on the right one thirds portion
of the user interface. The suggested search term 306 that is
associated with the thumbnail images 308 is displayed in
proximity with the thumbnail image 308. By selecting button
“more like this” 310 user can refine the media file search to
locate more media files that are similar to the suggested
search term 306, which is associated with the thumbnail
images 308. A new search, that is somewhat related to the
current search, can be initiated by a user by clicking on “more
like this” button 310 situated next to the suggested search
term 306. When user clicks on “more like this” button 310, a
new search is automatically conducted without user entering
anything in the search box, and result for the new search are
displayed in the subsequent page. Notably, the suggested
term 306 associated with the link “more like this” appears in
the user input box 332 on the subsequent page.

In one embodiment of the present invention, a media
repository may be responsible for storing and managing vari-
ous data repositories associated with the disclosed method. In
this embodiment, a Lexicon repository may represent a par-
ticular lexicon of common language terms from English lan-
guage. Alternatively, the lexicon repository may contain
search terms from one or more of a plurality of languages. In
one embodiment, the disclosed method has an ability to trans-
late search terms to and from various languages. In this
embodiment, an Image repository may contain various types
of digital image files including but not limited to JPEG/JFIF,
JPEG 2000, Exif, TIFF, RAW, GIF, BMP, PNG, PPM, PGM,
PBM, PNM, PFM, PAM, WEBP files. In this embodiment, a
Video file repository may contain various types of video files
including but not limited to .MPG, MOV, WMV, MP4,
and .RM files. Similarly, a Vector Image repository may con-
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tain various types of vector image files including but not
limited to .EPS, .Al and .SVG files. A Media repository may
contain additional media types such as audio media files
including but not limited to .Wav, .AIF, MP3, and .MID files;
3D Image files including but not limited to .OBJ, .STP, MA
files and the like. The aforementioned Media repositories
along with many other repositories can be stored in various
databases associated with the disclosed system. In one
embodiment, the system may include a database containing
the first database and the second database of suggested search
terms, related search terms and synonymous search terms.

Redundancy is accomplished in the disclosed method by
storing data at various locations for easy access and fast
retrieval. Additionally, traditional database optimization
techniques such as database tuning, creating non-clustered
indexes on frequently used search criteria, defragmenting
indexes etc. are employed in the disclosed method to allow
fastaccess to the searched media files and accurate retrieval of
the searched media files. Other techniques known in the art
can also be applied to the instant method to conduct fast and
accurate search. Now referring to FIG. 5 depicting a state
diagram showing operations performed in processing difter-
ent media types using an autocomplete data file. The process
begins at step 500 when an indexer is started. At step 502, the
autocomplete data file is loaded in the system. A determina-
tion is made if all of the media types M are exhausted at step
504. The disclosed system may, in one embodiment, store an
array of available media types. In this embodiment, at step
504, it is checked if all media types in the array of available
media types are processed. If all media types in the array of
available media types are processed, then the process exits at
step 514. Otherwise, if some of the media types in the array of
available media types are not processed as yet, then a worker
process is started at step 506. At this step, a particular worker
process is spawn for a given media type M. At step 508, a
determination is made if more languages are to be processed.
If all of the languages in the autocomplete data file are pro-
cessed, then the process returns to step 504. Otherwise if, at
step 508, a determination is made that some of the languages
in the autocomplete data file are yet to be processed, then the
process moves to step 510. At step 510, the method identifies
next language L in the autocomplete data file, and determines
if the identified next language L in the autocomplete data file
is supported by the instant system. At step 510, if next lan-
guage L in the autocomplete data file is supported by instant
system, then the process moves to step 512, where the system
processes media type M and language L. The manner in
which this processing takes place is explained in detail in FIG.
6. However, if at step 510, if it is determined that next lan-
guage L in the autocomplete data file is not supported by
instant system, then the process moves to step 508, where the
system identifies next language L in the autocomplete list.
Accordingly, the process continues until the system processes
all of the media types M and all the languages L. that are
supported by the instant system.

Referring now to the disclosed method in more detail, in
FIG. 6 indicating manner in which media type M and lan-
guage [ may be processed by the disclosed method. This flow
chart depicts a set of operations performed at step 512 in FIG.
5. A media type processor is started at step 600. At step 602,
it is checked if more prefixes P are to be processed. If some of
the prefixes P in the autocomplete index for language L are
not yet processed, then the process moves on to step 604. At
step 604, the process determines a list of suggestions LS for
prefix P in autocomplete index. Then, at step 606, the process
determines if prefix P is a previously seen suggestion, or if
prefix P is one of the suggestion in the list of suggestions. If
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either of the two conditions are true, then the process moves
to step 608 to remove prefix P from the list of suggestions, and
to add prefix P to the beginning of the list of suggestions.
Alternatively, if both conditions in step 606 are false, then the
process moves to step 610. Further, at step 610, the process
determines if the number of items in list of suggestions is
greater than the maximum number of suggestions N that the
list of suggestions can hold. If'it is determined that the number
of items in list of suggestions is greater than the maximum
number of suggestions N, then the step moves on to step 612,
where the process removes all but the first N items from the
list of suggestions. Alternatively, if the number of items in list
of'suggestions is less than or equal to the maximum number of
suggestions N, then the step moves back to step 602. At step
602, if each prefix P in the autocomplete index for language L.
has been processed, then the process exits at step 614, other-
wise, as described above, the process moves on to step 604.

Referring now to FIG. 7, illustrating a flowchart represent-
ing a manner in which each suggestion in the list of sugges-
tion may be processed by the disclosed method. At step 700,
a language processor is initiated. At step 702 it is checked if
more suggestions S in the list of suggestions LS are to be
processed. If each of the suggestions S in the list of sugges-
tions has been processed, then the process exits at step 716.
Otherwise, if some of the suggestions S in the list of sugges-
tions are not yet processed, then the process moves to step
704. At step 704, the process determines if suggestion S exists
in a first database. The process moves to step 706 if sugges-
tion S exists in the first database. Next, at step 706, the process
stores pointer to suggestion S in the second database, wherein
the second database is indexed by media type M, language L
and prefix P. Alternatively, if suggestion S does not existin the
results of first database, the process retrieves search results
SR for suggestion S from Search Engine and retrieves a list of
related terms RT for suggestion S from Related Search Ser-
vice at step 708. Then the process moves to step 710, at this
point a determination is made if more related terms T from the
list of related terms (which was retrieved in step 708) are to be
processed. If none of the related terms T remain unprocessed,
then the process moves to step 714. Otherwise, if some of the
related terms T remain unprocessed, then the process moves
to step 712. At step 712, the process retrieves search results
RSR for unprocessed related terms from Search Engine. In
one embodiment, after step 712, the process returns to check
if more related terms T from the list of related terms are to be
processed. After processing all of the related search terms
from the list of related terms, the process moves to step 714.
At step 714, the process encodes search results SR, list of
related terms RT (from step 708), and retrieved search results
RSR (from step 712) as a Media file set. Also in this step, the
process stores the Media File Set in the first database while
storing pointer to the Media File Set in the second database
which is indexed by media type M, language L. and prefix P.
Thereafter, the process ends at step 716.

Indexer used by the disclosed method can be an offline
processing part which gathers the data from various places
such as autocomplete repository, related searches repository,
synonymous searches repository, and the like. The indexer
may collect relevant data and pre-compute the necessary first
database and the second database for conducting subsequent
rapid searches. The aforementioned steps shown in FIG. 5 are
all part of the indexer flow, which may be a sequential flow.
The output of the steps illustrated in FIG. 5, FIG. 6 and FIG.
7 is the first database and the second database.

FIG. 8 is a block diagram of the disclosed search system
800. FIG. 8 is an example of the distributed system 800
configured as client/server architecture used in the preferred
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embodiment of the disclosed system. A client is a member of
aclass or group that uses the services of another class or group
to which it is not related. A server is typically a remote
computer system that is accessible over a communications
medium such as the Internet. The client process may be active
in a second computer system, and communicate with the
server process over a communications medium that allows
multiple clients to take advantage of the information-gather-
ing capabilities of the server. Thus, the server essentially acts
as an information provider for a computer network.

The block diagram of FIG. 8 shows an electronic search
system for rapid retrieval of searched media files 800. A
computer image search system for rapid retrieval of media
files images corresponding to a sequence of input display
commands, the system is disclosed. The system comprises a
programmable data processor operating under the control of
a program to convert the display commands into data entries
in an array of multi-bit data characters and words, each entry
of'the array corresponding to a set of descriptions of the image
to be displayed; and a scanned-raster display device for gen-
erating illuminated points on a display surface in response to
applied data signals causing the programmable data proces-
sor to perform a set of operations described below. The sys-
tem 800 includes a first database server 824, a second data-
base server 826, and a search engine web server 808 and an
associated search engine database 828, and a plurality of
client devices 816 such as a searcher’s laptop 8164, a search-
er’s personal computer 8165, searcher’s smart phone 816c¢,
and searcher’s tablet 8164, all of which are connected to a
network such as the Internet 814. Alternatively, client devices
can also be an iPod, an iPad and the like.

First database 824 comprising a first set of records, each
record comprising a media file set and a set of descriptive
terms associated with the media file set. Second database 826
comprising a second set of lists, each list comprising a list
designation, an alphabetized set of pre-computed suggested
search terms and a set of associated pointers, wherein for each
suggested search term in the list, the associated pointer points
to the media file set associated with the suggested search
term, and wherein the media file set is stored in the first
database.

The network 814 will be hereinafter generally referred to as
the Internet. Although the disclosed system and method are
specifically useful for the Internet, it should be understood
that the client devices 8164, 8165, and 816c¢, first database
servers 824, second database servers 826, and search engine
web server 808 may be connected together via one of a
number of different types of networks. Such networks may
include local area networks (LLANs), other wide area net-
works (WANSs), and regional networks accessed over tele-
phone lines, such as commercial information services. The
client and server processes may even comprise different pro-
grams executing simultaneously on a single computer. First
database servers 824, second database servers 826, and search
engine web server 808 and their associated storage device
comprise a disclosed search system 802 as described herein.

The client computers 816 can be conventional personal
computers (PCs), workstations, or computer systems of any
other size. Each client 816 typically includes one or more
processors, memories, input/output devices, and a wired or
wireless network interface, such as a conventional modem or
network interface card. The first database servers 804, second
database servers 806, and the search engine web server 808
can be similarly configured. However, first database servers
804, second database servers 806, and search engine web
server 808 may each include many computers connected by a
separate private network.
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The client computers 816 can execute web browser pro-
grams, such as the NAVIGATOR, EXPLORER, or MOSAIC
browser programs, to locate the media files stored on first
database server 824. The browser programs allow the users to
enter addresses of specific web pages to be retrieved. In one
embodiment, client computers 816 communicate through the
network with various network information providers, includ-
ing second database servers 806, search engine server 808,
and first database servers 804 using the functionality provided
by a Hypertext Transfer Protocol (HTTP), although other
communications protocols, such as FTP, SNMP, TELNET,
and a number of other protocols known in the art, may be
used. Preferably, search engine server 808, second database
servers 806, and first database servers 804 are located on the
World Wide Web.

The second database server 826 comprise computer stor-
age medium 820 and a processing system (not shown in FIG.
8). Second database 826 is stored on the storage medium 820
of the second database server 826. The database contains
suggested search term related information as discussed in
detail in conjunction with FIG. 4. It will be appreciated from
the description below that the system and method described
herein may be implemented in software that is stored as
executable instructions on a computer storage medium, such
as memories or mass storage devices, on the second database
servers 826. Conventional browser programs, running on cli-
ent computers 816, may be used to access suggested search
term information stored on second database servers 806. Pref-
erably, access to the second database servers 826 is accom-
plished through a firewall, not shown, which protects infor-
mation used to autocomplete search requests based on the
searcher’s personal preferences data from external tamper-
ing. Additional security may be provided via enhancements to
the standard communications protocols such as Secure HT TP
or the Secure Sockets Layer.

The search engine web server 808 stores and executes a
search engine program that permits network users, upon navi-
gating to the search engine web server URL or sites on other
web servers capable of submitting queries to the search
engine web server 808 through their browser program, to type
keyword queries to locate media files of interest among the
millions of media files available in the first database 824.

The search engine servers 808 are configured to iteratively
receive a search request entered by a user via a user interface
until the user concludes the search request submission. Upon
receiving the search request, the search engine servers 808
may query the second database to detect the list, wherein the
associated list designation of the list begins with the received
search request. The search engine servers 808 may then iden-
tify the set of suggested search terms in the detected list, and
perform a set of operations 818 not shown, for each suggested
search term in the identified set of suggested search terms.

In a preferred embodiment of the present invention, the set
of operations 818 performed by the search engine web server
808 includes identifying a pointer associated with the sug-
gested search term from the set of associated pointers in the
detected list, querying the first database 824 using the iden-
tified pointer to retrieve the media file set and the descriptive
terms associated with the suggested search term. Thereafter,
search engine web server 808 generates a search result list
that may include, at least in part, retrieved media files and
instructions to display the retrieved media files on the user
interface. The search engine web server 800 transmits the
search results, in the form of a web page, to the network user,
where it is displayed on the user interface in the browser
window running on the client device 816.
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A client server, associated with the user devices 816, not
shown in FIG. 8 then executes the instructions to display the
results on the user interface sent by search engine web server
800 to display the retrieved media file set and the descriptive
terms associated with the suggested search term on the user
interface. Search engine web server 808 is connected to the
Internet 814. In one embodiment, search engine web server
808 includes a search database including search listing
records used to generate search results in response to user
queries. In addition, search engine web server 808 may also
be connected to the second database servers 806. Second
database servers 806 may also be connected to the Internet
814.

Search engine web server 808 is further configured to
perform the operations of maintaining the first database,
maintaining the second database, iteratively receiving the
search request, querying the second database to detect the list
wherein the associated list designation of the list begins with
the received search request, identifying the set of suggested
search terms in the detected list, identifying a pointer associ-
ated with each suggested search term, and using the identified
pointer to retrieve the media file set and the descriptive terms
associated with the suggested search term from the first data-
base. A set of client servers 820, located at a remote location
and associated with the user devices 816, not shown, is con-
figured to perform the displaying the retrieved media file set
and the descriptive terms associated with the suggested
search term on the user interface of the devices 816.

While the foregoing written description of the invention
enables one of ordinary skill to make and use what is consid-
ered presently to be the best mode thereof, those of ordinary
skill will understand and appreciate the existence of varia-
tions, combinations, and equivalents of the specific embodi-
ment, method, and examples herein. The invention should
therefore not be limited by the above described embodiment,
method, and examples, but by all embodiments and methods
within the scope and spirit of the invention.

The invention claimed is:
1. A computer image search system, the system compris-
ing:

aprogrammable data processor operating under the control
of'a program to convert the display commands into data
entries in an array of multi-bit data characters and words,
each entry of the array corresponding to a set of descrip-
tions of the image to be displayed; and

a scanned-raster display device for generating illuminated
points on a display surface in response to applied data
signals causing the programmable data processor to per-
form the following operations:

maintain a first database comprising a first set of records,
each record comprising a media file set and a set of
descriptive terms associated with the media file set;
maintain a second database comprising a set of lists,
each list comprising a list designation, an alphabetized
set of pre-computed suggested search terms and a set of
associated pointers, wherein for each suggested search
term in the list, the associated pointer points to the media
file set associated with the suggested search term, and
wherein the media file set is stored in the first database;
and

iteratively receive a search request entered by a user via a
user interface until the user concludes the search request
submission, and dynamically updating the user interface
by performing the following operations for the received
search request:
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query the second database to provide a detected list,
wherein the associated list designation of the detected
list begins with the received search request,

identify the set of suggested search terms in the detected

list, and performing the following operations for each
suggested search term in the identified set of suggested
search terms:

identify a pointer associated with the suggested search

term from the set of associated pointers in the detected
list,

query the first database using the identified pointer to

retrieve the media file set and the descriptive terms asso-
ciated with the suggested search term, and

display the retrieved media file set and the descriptive

terms associated with the suggested search term on the
user interface.
2. The system of claim 1, further configured to parse each
received search request to determine a type of media the user
is seeking to search, wherein the type of media comprises a
photographic image, a vector art, a film or an image sequence.
3. The system of claim 1, wherein the search request
entered by the user is a partial search term, and by merely
entering the partial search term, the system provides a sug-
gested completion of search request.
4. The system of claim 1, further configured to simulta-
neously display a set of thumbnail images of the retrieved
media file set and the descriptive terms associated with the
suggested search term on the user interface.
5. The system of claim 1, further configured to perform the
operations of maintaining the first database, maintaining the
second database, iteratively receiving the search request, que-
rying the second database to detect the list whose associated
list designation begins with the received search request, iden-
tifying the set of suggested search terms in the detected list,
identifying a pointer associated with each suggested search
term, and using the identified pointer to retrieve the media file
set and the descriptive terms associated with the suggested
search term from the first database, at a server computer
located in vicinity of the system and performing the display-
ing the retrieved media file set and the descriptive terms
associated with the suggested search term on the user inter-
face at a client computer located at a remote location.
6. A method for rapid retrieval of searched media files, the
method comprising:
maintaining a first database comprising a set of records,
each record comprising a media file set and a set of
descriptive terms associated with the media file set;

maintaining a second database comprising a set of lists,
each list comprising a list designation, an alphabetized
set of pre-computed suggested search terms and a set of
associated pointers, wherein for each suggested search
term in the list, the associated pointer points to the media
file set stored in the first database that represents the
suggested search term;

iteratively receiving a search request entered by a user via

a user interface until the user concludes the search
request submission, and dynamically updating the user
interface by performing the following steps for each
received search request:

querying the second database to provide a detected list,

wherein the associated list designation of the detected
list begins with the received search request,

identifying the set of suggested search terms in the detected

list, and performing the following steps for each sug-
gested search term in the identified set of suggested
search terms:
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identifying a pointer associated with the suggested search
term from the set of associated pointers in the detected
list,

using the identified pointer to retrieve the media file set and

the descriptive terms associated with the suggested
search term from the first database, and

displaying the retrieved media file set and the descriptive

terms associated with the suggested search term on the
user interface.
7. The method of claim 6, further comprising parsing each
received search request to determine a type of media the user
is seeking to search, wherein the type of media comprises a
photographic image, a vector art, a film or an image sequence.
8. The method of claim 6, wherein the search request
entered by the user is a partial search term, and by merely
entering the partial search term, the method provides a sug-
gested completion of search request.
9. A method for rapid retrieval of searched media files, the
method comprising:
maintaining a first database comprising a first set of
records, each record comprising a media file set and a set
of descriptive terms associated with the media file set;

maintaining a second database comprising a set of lists,
each record comprising a list designation, an alphabet-
ized set of pre-computed suggested search terms and a
second set of associated pointers, wherein for each
related search term in the list, the associated pointer
points to the media file set associated with the related
search term, and wherein the media file set is stored in
the first database; and

iteratively receiving a search request entered by a user via

a user interface until the user concludes the search
request submission, and dynamically updating the user
interface by performing the following steps for the
received search request:

querying the second database to provide a detected list,

wherein the associated list designation of the detected
list begins with the received search request,
identifying the set of related search terms in the detected
list, and performing the following steps for each related
search term in the identified set of related search terms:

identifying a pointer associated with the related search
term from the set of associated pointers in the detected
list,

using the identified pointer to retrieve the media file set and

the descriptive terms associated with the related search
term from the first database, and

displaying the retrieved media file set and the descriptive

terms associated with the related search term on the user
interface.

10. The method of claim 9, wherein the related search term
is a synonym of the search request.

11. The method of claim 9, wherein displaying the
retrieved media file set and the descriptive terms associated
with the related search term comprises simultaneously dis-
playing a set of thumbnail images of the retrieved media file
set and the descriptive terms associated with the related
search term on the user interface.

12. The method of claim 10, further comprising dynami-
cally displaying thumbnail images of the retrieved media file
set and the descriptive terms ina main viewing area of the user
interface, and simultaneously displaying a list of related
terms in a drop down list format on the user interface.

13. A computer image search system, the system compris-
ing:

aprogrammable data processor operating under the control

of'a program to convert the display commands into data
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entries in an array of multi-bit data characters and words,
each entry of the array corresponding to a set of descrip-
tions of the image to be displayed; and

a scanned-raster display device for generating illuminated

points on a display surface in response to applied data
signals causing the programmable data processor to per-
form the following operations:

maintain a first database comprising a first set of records,

each record comprising a media file set and a set of
descriptive terms associated with the media file set;
maintain a second database comprising a set of lists,
each list comprising a list designation, an alphabetized
set of pre-computed suggested search terms and a set of
associated pointers, wherein for each suggested search
term in the list, the associated pointer points to the media
file set associated with the suggested search term, and
wherein the media file set is stored in the first database;
and

iteratively receive a search request entered by a user via a

user interface until the user concludes the search request
submission, and dynamically updating the user interface
by performing the following operations for the received
search request:

query the second database to provide a detected list,

wherein the associated list designation of the detected
list begins with the received search request,

identify the set of suggested search terms in the detected

list, and performing the following operations for each
suggested search term in the identified set of suggested
search terms:

identify a pointer associated with the suggested search

term from the set of associated pointers in the detected
list,

query the first database using the identified pointer to

retrieve the media file set and the descriptive terms asso-
ciated with the suggested search term, and
display the set of thumbnail images of the retrieved media
file set and the descriptive terms associated with the
suggested search term on a first designated portion of the
user interface and displaying the set of thumbnail
images of a media file set and a set of descriptive terms
associated with a related search term on a second desig-
nated portion of the user interface.
14. The system of claim 13, further configured to display
the retrieved media file set and the descriptive terms associ-
ated with the suggested search term after sorting the retrieved
media file set according to a user defined sorting criterion,
wherein the user defined sorting criterion comprises at least
one of the following: a cost associated with the suggested
search term, a color of images of the retrieved media file set,
and a degree of popularity of the suggested search term.
15. A method for rapid retrieval of searched media files, the
method comprising:
maintaining a first database comprising a set of records,
each record comprising a media file set and a set of
descriptive terms associated with the media file set;

maintaining a second database comprising a set of lists,
each list comprising a list designation, an alphabetized
set of pre-computed suggested search terms and a set of
associated pointers, wherein for each suggested search
term in the list, the associated pointer points to the media
file set stored in the first database that represents the
suggested search term;

iteratively receiving a search request entered by a user via

a user interface until the user concludes the search
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request submission, and dynamically updating the user
interface by performing the following steps for each
received search request:

querying the second database to provide a detected list,

wherein the associated list designation of the detected 5
list begins with the received search request,
identifying the set of suggested search terms in the detected
list, and performing the following steps for each sug-
gested search term in the identified set of suggested
search terms: 10

identifying a pointer associated with the suggested search
term from the set of associated pointers in the detected
list,

using the identified pointer to retrieve the media file set and

the descriptive terms associated with the suggested 15
search term from the first database, and

simultaneously displaying a set of thumbnail images of the

retrieved media file set and the descriptive terms associ-
ated with the suggested search term on the user interface.

16. The method of claim 15, further comprising simulta- 20
neously displaying the set of thumbnail images of the
retrieved media file set and the descriptive terms associated
with the suggested search term on a first designated portion of
the user interface and displaying the set of thumbnail images
of a media file set and a set of descriptive terms associated 25
with a related search term on a second designated portion of
the user interface.



